Murrow, Patricia
R R e e R T S e e S e U FE

From: Matt Thelen <matt.thelen@wellmandynamics.com>

Sent: Tuesday, July 02, 2019 9:42 AM

To: Murrow, Patricia

Cc: Matt Thelen

Subject: RE: WDC Acquisition LLC, Creston, IA (Wellman) - Request for Groundwater Sampling
Results (IDPH) s

Attachments: 2015 Groundwater.pdf; 2016 Groundwater.pdf; 2017 Groundwater.pdf; 2018
Groundwater.pdf

Hello Pat,

I've attached 2015-2018 groundwater results from samples collected as part of the IDPH monitoring. The samples are
collected annually in the fall.

Also, | received the Interim RFI Report approval letter, thank you. We will plan on implementing the additional RCRA
well monitoring beginning with this fall’s sampling event (Sept. 2019).

Please let me know if you have any questions or require additional information.
Thanks,

Matt Thelen

Environmental Engineer

WDC Acquisition LLC

1746 Commerce Road

Creston, la 50801

Phone: 641-782-0283

Email: matt.thelen@wellmandynamics.com

This e-mail message and any attachment(s) are for the sole use of the intended recipient(s) and may contain proprietary and/or
confidential information which may be privileged or otherwise protected from disclosure. Any unauthorized review, use, disclosure
or distribution is prohibited. If you are not the intended recipient(s), please contact the sender by reply email and destroy the
original message and any copies of the message as well as any attachment(s) to the original message. Opinions expressed in this
message are those of the author and do not necessarily reflect the opinions or views of WDC Acquisition LLC.

EXPORT WARNING: This email may contain technical data or technology that is controlled by the U.S. government and authorized for
export only to the country of ultimate destination for use by the ultimate consignee or end-user(s). It may not be resold, transferred,
or otherwise disposed of, to any other country or to any person other than the authorized ultimate consignee or end-user(s), either
in their original form or after being incorporated into other items, without first obtaining approval from the U.S. government or as
otherwise authorized by U.S. law and regulations.

From: Murrow, Patricia <Murrow.Patricia@epa.gov>

Sent: Tuesday, July 02, 2019 8:53 AM

To: Matt Thelen <matt.thelen@wellmandynamics.com>

Subject: WDC Acquisition LLC, Creston, IA (Wellman) - Request for Groundwater Sampling Results (IDPH)

Hello Matt, RCRA

586833

—



| have a request for you.

Could you send me the last few years/rounds of sampling results for groundwater samples that were collected,
analyzed and reported to IDPH?

| know we have talked about the groundwater sampling and in general terms the results, even discussed this briefly at
the last meeting. | may have received copies of previous results, but | don’t recall anything recently.

I would appreciate receiving copies of the results and/or the groundwater reports associated with this sampling. If this
information is available in electronic format and not too large, could you try emailing it to me?

If you have questions about this request and/or would like to discuss, please let me know.

Thanks.
Pat

Patricia Murrow

US Environmental Protection Agency, Region 7
11201 Renner Boulevard

Lenexa, KS 66219

(913) 551-7627 (office)
Murrow.patricia@epa.gov
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Case Narrative
Lab No: 20150937

This report contains the analytical results for the 16 sample(s) received under chain of custody by Outreach Laboratory on
09/09/15 11:30:22. These samples are associated with your Annual (Fall 2015 Only) project.

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:

The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of Outreach Laboratory.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and
radon, unless wet weight was requested by the client.

Results have been reviewed by the Laboratory Manager and QA Manager or their designees and is approved for release.

Observations / Nonconformances

__*NELAC Certificd Parameter BDL = Below Detection Limit

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: info@putreachiab.com - Tei: (918) 251-2515

Page 1 of 7



Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail; info@outreachlab.com - Tel: (918) 251-2515

Client Penn E &R, Inc.
Client Project Annual (Fall 2015 Only)
Lab Number 20150937 ®
Date Reported : 10/27/15 LiA-B S-C-1-E-N-C:E-S
Date Received : 09/09/15
Page Number 20f7
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 20150937-01
Client ID MW-06
Date Sampled : 09/02/15 16:30:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.083 +/-0.030 0.101 pCil 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.043 +/- 0,096 0.169 pCift 09716/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.094 +/-0.035 0.071 pCi/t 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 6.82 +/- 0457 0.067 pCifl 09/22115  09/28/15 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.301 +/-0.099 0.055 pCi/l 09/22/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 12.3 +-0.611 0.073 pCift 09/22/15  09/28/15 RE
Lab ID 20150937-02
Client ID MW-07
Date Sampled : 09/01/15 06:45:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.093 +/-0.036 0.126 pCi/l 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* -0.1974+/-0079 0.204 pCi/l 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M /DOE 4.5.5* -0.098 +/-0.037 0.083 pCifl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 5.11+/-0441 0.067 pCifl 09722/15  09/28/15 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.206 +/- 0.091 0.056 pCill 09/22/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 7.68 +/-0.540 0.067 pCifl 09722115 09/28/15 RE
Lab ID 20150937-03
Client ID MW-08
Date Sampled : 09/02/15 16:50:00
Matrix NPW
Radiechemical Analyses
" Thorium-232 LANL ER200M / DOE 4.5.5* -0.074 +-0.040 0123  pCiA 09/16/15  09/26/15  RE
Thorium-230 LANL ER200M / DOE 4.5.5* -0.086 +/- 0.097 0.204 pCill 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0,002 +/- 0,069 0.093 pCifl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* L12+- 0229 0.061 pCifl 09/22/15  09/28/15 RE
Uranium-235 ASTM D 3972/DOE U-02* 0,037 +/- 0.048  0.061 pCill 09/22/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 1.08 +/-0.231 0.061 pCi/l 09/22/15  09/28/15 RE
*NELAC Certified Paramcter BDL = Below Detection Limit Page2 of 7



Client

Penn E &R, Inc.

Client Project Annual (Fall 2015 Only) ;
Lab Number 20150937
Date Reported : 10/27/15 L-A-B S-C-1-E-N-C-E-S
Date Received :  09/09/15
outreach iy Rl - [YouR LAB OF CHOICE]
Laboratory
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 1 20150937-04
Client ID : MW-09
Date Sampled :  09/02/15 17:40:00
Matrix : NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.017 +/- 0053 0.113 pCift 0%/16/15  09/26/15 RE
Thorium-230 LANL ER200M /DOE 4.5.3* ~0.065 +/- 0.093 0.189 pCifl 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.033 +/- 0.053 0.076 pCifl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 4.75+/-0412 0.062 pCiAl 09/22/15  09/28/15 RE
Uranium-235 ASTM D 3972%/DOE U-02* 0.355 +/-0.112  0.051 pCifl 09/22/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 7.254+/-0.517 0.117 pCiAl 09/22/15  09/28/15 RE
Lab ID : 20150937-05
Client ID : MW-10
Date Sampled : 09/02/15 18:05:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* 0.048 +/- 0.076 0.132 pCi/l 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.020+/-0.118 0.218 pCi/l 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.015+/-0.085 0.118 pCifl 09/16/15  09/26/15 RE
Uranjium-238 ASTM D 3972/DOE U-02* 421 +- 0422 0.060 pCi#l 09/22/15 09728115 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.212 +-0.096 0.060 pCifl 09/22/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 6,22 +- 0519 0.060 pCifl 09/22/15  09/28/15 RE
Lab ID 20150937-06
Client ID MW-11
Date Sampled : 09/02/15 17:50:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.018+/-0.065 0.137 pCi/l 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* -0.143 +/-0.098 0.220 pCifl 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.067 +/-0.057 0.099 pCifl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 1.33 +/-0.286 0.078 pCifl 09722715  09/28415 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.049 +/- 0.061 0.078 pCill 09722715 09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 0.900 +/-0.273 0.078 pCifl 09/22/15  09/28/15 RE
*NELAC Certificd Parameter BDL = Below Detection Limit Page3of7

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: info@outreachlab.com - Tel: (918) 251-2515
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Client Peon E & R, Inc.
Client Project Annual (Fall 2015 Only)
Lab Number 20150937
Date Reported : 10/27/15 L-A'8 S:C-1E-N-C-E-S
Date Received : 09/09/15
Page Number 4 0of 7
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab 1D 20150937-07
Client ID MW-12
aie Sampled : 09/01/15 07:20:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL GR200M / DOE 4.5.5* -0.011 +/-0.083 0.154 pCifl 09/16/t5  09/26/15 RE
Thotium-230 LANL ER200M / DOE 4.5.5% -0.002+/-0.112 0.208 pCift 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.067 +/-0.063 0.107 pCifl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 6.00+/-0.554 0.145 pCifl 09/22/15  09/28/15 RE
Uranium-235 ASTM D 397%DOE U-02*% 0.246 +/-0.129 0.132 pCi/l 09/22/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 13.6+/- 0.826 0.109 pCill 09/22/15  09/28/15 RE
Lab ID 20150937-08
Client ID MW-13
Date Sampled : 09/03/15 09:10:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.010 +- 0.057 0.122 pCift 09/16/15 09126715 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.025 +-0.123 0.218 pCift 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.031 +/- 0.078 9.100 pCifl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 1.75 +/- 0.281 0.087 pCifl 09/22/15  09728/15 RE
Uranivm-235 ASTM D 3972/DOE U-02* 0.055 +-0.054 0.059 pCi/l 0922/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 1.54 +/- 0286 0.087 pCi/l 0922/15  09/28/15 RE
Lab iR 20150937-09
Client ID : MW-14
Date Sampled : 09/03/15 08:30:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.013 +-0.073 0.162 pCifl 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.197 +/-0.165 0.263 pCifl 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.047 +-0.071 0.120 pCi/l 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 2.13+/-0303 0.078 pCifl 09722/15  09/28/15 RE
Uranium-233 ASTM D 3972/DOE U-02* 0.083 +/- 0.062 0.057 pCifl 09/22/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 3.37+-0387 0.085 pCifl 09/22/15  09/28/15 RE
*NELAC Centified Paramcter BDL = Below Detection Limit Page4 of 7

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMaif: info@outreachieb.com - Tel: (918) 251-2515
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f ;;“ ’ Client Penn E & R, Inc.
“" Y Client Project Annual (Fall 2015 Oniy) *E S
‘ - Lab Number 20150937 ( :
Date Reported : 10/27/15 L-AB S-C-1-E-N:C.E-S
Date Received : 09/09/15 I OUR LaB OF CHOICE]
OutreaCh Se— g YQUR LAB OF CHOICE
Laboratory
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 20150937-10
Client ID ;. MW-15
Date Sampled : 09/03/15 11:35:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.038 +/- 0.070 0.176 pCifl 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* -0.232 +/- 0.097 0.282 pCin 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.002 +/- 0.087 0.124 pCi/l 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 328 +/-0430 0.196 pCifl 09/22/15  09/28/15 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.986 +/-0.222 0.074 pCin 09722715 09128/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 5.45+/-0.547 G152 pCifl 09/22/15  09/28/15 RE
Lab ID 2015093711
Client ID MW-16
Date Sampled : 09/03/15 11:55:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* 0.035 +/-0.074 0,131 pCi/l 09/16115  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* -0.016 +/-0.106 0.203 pCiAl 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.040 +/- 0.055 0.083 pCifl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02# 2.62+/- 0416 0.091 pCi/l 09/22/115  09/28/15 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.106 +/- 0.088 0.091 pCill 09122115 09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 2.58+/-0433 0.091 pCifl 09/22/15  09/28/15 RE
Lab ID 20150937-12
Client ID MwW-17
Date Sampled : 09/03/15 13:40:00
Matrix : NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.070 +/- 0.054 0.150 pCi/l 09/16/15  09/26/15 RE
Thorium-230¢ LANL ER200M / DOE 4.5.5* 0.131 +/-0.142 0.236 pCi/l 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.067 +/-0.054 0.09% pCi/l 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 7.89+/- 0661 0.120 pCi/t 09/22115  09/28/15 RE
Uranium-235 ASTM D 3972/DOE U-02% 0.647+/-0.189 0.081 pCiit 0912215  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 832+~ 0.692 0.166 pCifl 09/22115  09/28/15 RE
*NELAC Certified Parametcr BDL = Below Detection Limit Page 5 of 7

Address: 311 North Aspen Avenute, Broken Arrow, OK, 74012 - EMail: info@outreachiab.com - Tel: (918) 251-2515



Client Penn E & R, Inc.
Client Project Annual (Fall 2015 Only)
Lab Number : 20150937
Date Reported : 10/27/15 t-A-8 S$:C-1-E:N:C-E-S
Date Received : 09/09/15
Page Number 60of7
Analytical Report
Method Result DL Units Qual Prep Anpalysis Analyst
Date Date
Lab ID 20150937-13
Client ID MW-i8
Date Sampled : 09/03/15 13:50:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* <0.014 +/0.065 0.134 pCifl 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.193+/-0.135 0.210 pCiAl 09716715 09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.030 +/-0,078 0.120 pCifl 09/16/15  09726/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 4.84+4/-0.536 0.086 pCi/l 09722115 09/28/15 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.246 +/-0.123  0.086 pCifl 09/22/15  09/28/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 7.14 +/-0.658 0.103 pCifl 09/22/15  09/28/15 RE
Lab ID 20150937-14
Client ID MW-19
Date Sampled : 09/02/15 19:15:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.103 +/-0.029 0.117 pCi/l 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* -0.131 +/- 0,088 0.195 pCif1 09/16/15  09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.003 +/- 0.064 0.083 pCift 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 1.34+/- 0276 0.072 pCi/l 09/22/15  09/29/15 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.045 +/- 0.057 0.072 pCifl 09/22/15  09/29/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 135+-0302 0.08  pCiA 09/22/15  09/29/15 RE
Lab ID 20150937-15
Clicnt ID MW-20
Date Sampled : 09/03/15 89:53:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.005 +-0.092 0.169 pCifl 09/16/15  09/26/15 RE
Thorium-230 LANL ERZ00M / DOE 4.5.5* 0.290 +/-0.152 0.222 pCiAl 09716115 09/26/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.076 +- 0.097 0.122 pCiAl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 0.705 +/- 0202 0.063 pCifl 09/22/15  09/29/15 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.039 +/-0.050 0.063 pCifl 09/22/15 09729/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 0.452+/-0210 0.102 pCifl 09/22/15  09/29/15 RE
*NELAC Certified Parameter BDL = Below Detection Limit Page6of 7

Address: 31} North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: info@puireachlab.com - Tel: (918) 251-2515



Client Penn E & R, Inc.

Client Project Annual (Fall 2015 Only)

Lab Number 20150937

Date Reported : 10/27/15 L-A'B S.ClIE:N-C-E-S

Date Reccived : 09/09/15

outrea'Ch Page Number 7of7
Laboratory
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 20150937-16
Client ID SW-01
Date Sampled : 09/03/15 14:40:00
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.044 +/-0.06 0.152 pCifl 09/16/15  09/26/15 RE
Thorium-230 LANL ER200M / DOE 4.5.5* -0.028 +-0.125 0.248 pCi/l 09716115 09/726/15 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.009 +/~0.075 0.105 pCifl 09/16/15  09/26/15 RE
Uranium-238 ASTM D 3972/DOE U-02* 249+/-0458 0.216 pCinl 09/22115  Q9RY/15 RE
Uranium-235 ASTM D 3972/DQE U-02* 0.074 +/-0.100 0.148 pCisl 09/22/15  09/29/15 RE
Uranium-234 ASTM D 3972/DOE U-02* 2,67 +- 0491 0.197 pCiAl 09/22/15  09729/15 RE
QC Report
Paramcter Blank LCS LCSD DUP RER,NAD MS MSD Date
%REC %REC RPD RPD or DER %REC %REC RPD
‘Thorium-228 -0.030 103.0 NC 0.141 108.0 1240 136 09/26/15
Thorium-230 0.053 103.0 NC 1.040 99.6 121.0 19.6 09/26/15
‘Thorium-232 -0.038 109.0 NC 0.761 107.0 120.0 1.7 09/26/15
Uranium-234 0.128 99.4 3.0 0.422 864 86.8 0.4 09/28/15
Uranium-238 0.090 96.6 0.6 0.063 97.0 101.0 3.7 09728715
Lab Approval:

*NELAC Certified Parameter BDL = Below Detection Limit Page7 of 7

Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: info@puireachlab.com - Tel: (918) 251-2515
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ESC

S.C-1'E-N:-C-E-S

L-A-B

YOUR LA OF CHOICE

HJ OK001

Case Narrative
Lab No: 20161078

This report contains the analytical results for the 15 sample(s) received under chain of custody by ESC Lab Sciences on
11/4/2016 11:35:22 AM. These samples are associated with your Annual - Fall 2016 project.

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:
The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and
radon, unless wet weight was requested by the client.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA DL for Metals and Wet Chemistry = MDL DL for Drinking Water = SDWA

Observations / Nonconformances

L.900042
Due to a lab error, the samples were disposed prior to analyzing for Th Iso.

*NELAC Certified Parameter BDL = Below Detection Limit Page 1 of 6
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow. OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515



Client Wellman Dynamics
Client Project Annual - Fall 2016
Lab Number 20161078
Cehe B SO l-E-N GRS Date Reported 04/07/17
Date Received 11/04/16
Page Number 20f6
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 20161078-01
Client ID MW-06
Date Sampled : 10/31/2016 12:20:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 7.34 +/-0.643 0.082 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.501 +/- 0.172 0.099 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 12.8 +/- 0.844 0.111 pCinl 02/10/17 02/16/17 SD
Lab ID 20161078-02
Client ID . MW-07
Date Sampled : 10/31/2016 12:35:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 4.33 +/-0.513 0.085 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.176 +/- 0.108 0.085 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 6.64 +/-0.632 0.102 pCi/l 02/10/17 02/16/17 SD
Lab ID 20161078-03
Client ID : MW-08
Date Sampled : 10/31/2016 1:40:00 PM
Matrix : NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 1.54 +/- 0.368  0.099 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.234 +/-0.137 0.119 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 0.521 +/-0.327 0.119 pCi/l 02/10/17 02/16/17 SD
Lab ID 20161078-04
Client ID . MW-09
Date Sampled : 10/31/2016 4:15:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 4.06 +/- 0.55 0.098 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.283 +/-0.147 0.118 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 6.84 +/-0.72 0.158 pCi/l 02/10/17 02/16/17 SD
*NELAC Certified Parameter BDL = Below Detection Limit Page 2 of 6

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue. Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515
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Client

Wellman Dynamics

Client Project Annual - Fall 2016
Lab Number 20161078
L-A‘B S-C:1-E-N-C-E-S Date Reported 04/07/17
Date Received : 11/04/16
Page Number 30f6
Analytical Report
Method Result DL Units Qual Prep Analysis  Analyst
Date Date
Lab ID 20161078-05
Client ID MW-10
Date Sampled : 10/31/2016 4:10:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 4.66 +/-0.573 0.115 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.341 +/-0.158 0.115 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 6.13 +/-0.676 0.115 pCinl 02/10/17 02/16/17 SD
Lab ID 20161078-06
Client ID : MW-11
Date Sampled : 10/31/2016 3:25:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 1.59 +/- 0.368 0.140 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.246 +/- 0.132  0.094 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 1.19+/-0.393 0.214 pCinl 02/10/17 02/16/17 SD
Lab ID 20161078-07
Client ID . MW-12
Date Sampled : 11/1/2016 8:25:00 AM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 5.85+4/-0.582 0.109 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.193 +/-0.133  0.159 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 10.2 +/- 0.786 0.259 pCi/l 02/10/17 02/16/17 SD
Lab ID 20161078-08
Client ID : MW-13
Date Sampled : 11/1/2016 9:20:00 AM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 1.21 +/-0.350 0.127 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.151 +/-0.114 0.105 pCil 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 0.478 +/- 0.344 0.199 pCi/l 02/10/17 02/16/17 SD
*NELAC Certified Parameter BDL = Below Detection Limit Page 3 of 6

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515



Client Wellman Dynamics
Client Project Annual - Fall 2016
Lab Number 20161078
L-A-B S-C-I-E-N-C-E-S Date Reported 04/07/17
Date Received : 11/04/16
Page Number 40of 6
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 20161078-09
Client ID MW-14
Date Sampled : 11/1/2016 8:15:00 AM
Matrix . NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 1.50 +/- 0.471 0.218 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.310 +/- 0.241 0.304 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 3.79 +/-0.759 0.441 pCil 02/10/17 02/16/17 SD
Lab ID 20161078-10
Client ID : MW-15
Date Sampled : 11/1/2016 11:20:00 AM
Matrix : NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 3.40 +/- 0.481 0.089 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.232 +/-0.125 0.089 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 4.44 +/-0.572 0.121 pCinl 02/10/17 02/16/17 SD
Lab ID 20161078-11
Client ID : MW-16
Date Sampled : 11/1/2016 10:35:00 AM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 223 +/-0.411 0.093 pCi/l 02/10/17 02/16/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.210 +/-0.123  0.093 pCi/l 02/10/17 02/16/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 2.18 4/-0.458 0.198 pCi/l 02/10/17 02/16/17 SD
Lab ID 20161078-12
Client ID . MW-17
Date Sampled : 10/31/2016 5:30:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 6.45 +/- 0.666 0.143 pCi/l 02/10/17 02/19/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.554 +/-0.196 0.115 pCi/l 02/10/17 02/19/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 8.29 +/-0.776  0.204 pCi/l 02/10/17 02/19/17 SD
*NELAC Certified Parameter BDL = Below Detection Limit Page 4 of 6

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow. OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515



Client Wellman Dynamics
Client Project Annual - Fall 2016
Lab Number 20161078
L-A‘B S-C-1-E-N-C-E-S Date Reported 04/07/17
Date Received 11/04/16
Page Number Sof6
Analytical Report
Method Result DL Units Qual Prep Analysis  Analyst
Date Date
Lab ID 20161078-13
Client ID MW-18
Date Sampled : 10/31/2016 4:35:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 3.66 +/- 0.661 0.230 pCi/l 02/10/17 02/19/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0510 +/- 0.265 0.264 pCi/l 02/10/17 02/19/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 5.03 +/-0.861 0.580 pCi/l 02/10/17 02/19/17 SD
Lab ID 20161078-14
Client ID . MW-19
Date Sampled : 11/1/2016 12:00:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 1.40 +/-0.347 0.113 pCi/l 02/10/17 02/19/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.052 +/- 0.074 0.094 pCi/l 02/10/17 02/19/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 1.26 +/- 0.398 0.219 pCi/l 02/10/17 02/19/17 SD
Lab ID 20161078-15
Client ID . MW-20
Date Sampled : 11/1/2016 12:15:00 PM
Matrix NPW
Radiochemical Analyses
Uranium-238 ASTM D 3972/DOE U-02* 1.16 +/- 0.317 0.090 pCi/l 02/10/17 02/19/17 SD
Uranium-235 ASTM D 3972/DOE U-02* 0.165 +/-0.113 0.108 pCi/l 02/10/17 02/19/17 SD
Uranium-234 ASTM D 3972/DOE U-02* 0.921 +/-0.349 0.122 pCi/l 02/10/17 02/19/17 SD
*NELAC Certified Parameter BDL = Below Detection Limit Page 5 of 6

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515



Client : Wellman Dynamics
Client Project : Annual - Fall 2016
Lab Number : 20161078
L-A-B S:-C:1-E-N-C-E-S Date Reported : 04/07/17

— Date Received : 11/04/16
YOUR LAB OF CHOICE
Page Number : 60f6

QC Report
Parameter Blank LCS LCSD DUP RER, NAD MS MSD Batch ID
%REC %REC  RPD RPD or DER %REC %REC RPD
Uranium-234 0.158 87.1 24.6 0.779 91.6 94.3 U695
Uranium-238 0.121 86.9 25.6 0.734 96.5 102.0 U695
,f/‘”
Lab Approval: // =
Ron Eidson

Director of Radiochemistry

*NELAC Certified Parameter BDL = Below Detection Limit Page 6 of 6
OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515
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"E-N-C-E-S

o subsidiary of /_phos Aratytic

" NJ TNOO2

Case Narrative
Lab No: 20170892

This report contains the analytical results for the 15 sample(s) received under chain of custody by ESC Lab Sciences on
9/25/2017 11:50:45 AM. These samples are associated with your PA4059 Task 02 project.

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:
The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon,
unless wet weight was requested by the client.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.

DL for Radiochemistry = MDA DL for Metals and Wet Chemistry = MDL DL for Drinking Water = SDWA

Observations / Nonconformances

1938981
The following QC parameters are outside method control limits:
MSD% Rec U-238 SDG ;U0727

*NELAC Certified Parameter BDL = Below Detection Limit Page 1 of 7
ESC Lab Sciences
12065 Lebanon Rd, Mt. Juliet, TN 37122 (1-800) 767-5859 www.ESCLabSciences.com



Client Fansteel Wellman Dynamics
Client Project PA4059 Task 02
Lab Number 20170892
Date Reported 12/01/17
"E-N-C-E-S Date Received 09/25/17
o subsidiory of /e Arshical Page Number 2 of 7
Analytical Report
Method Result DL Units Qual Prep Analysis  Analyst
Date Date
Lab ID 20170892-01
Client ID MW-06
Date Sampled 9/20/2017 2:15:00 PM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.155 +/- 0.106  0.335 pCi/l 10/19/17 10/20/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 1.01 +/-0.410 0.529 pCi/l 10/19/17 10/20/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.056 +/- 0.195 0.270 pCi/l 10/19/17 10/20/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 7.13 +/-0923 0.179 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 1.01 +/-0.364 0.204 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 119 +/-1.25 0.316 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-02
Client ID MW-07
Date Sampled 9/20/2017 11:20:00 AM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* 0.008 +/- 0.149 0.311 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.184 +/-0.298 0.515 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.303 +/- 0.197 0.397 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 3.87 +/-0.654 0.132 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.356 +/- 0.240 0.239 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 6.11 +/-0.903 0.339 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-03
Client ID MW-08
Date Sampled 9/20/2017 11:15:00 AM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* 0.228 +/- 0.347 0.606 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.334 +/- 0.558 0.968 pCiNl 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.137 +/- 0.607 1.06 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 0.694 +/-0.372 0.232 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.001 +/-0.108 0.232 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* -0.196 +/- 0.407 0.332 pCi/l 10/31/17 11/10/17 RE
*NELAC Certified Parameter BDL = Below Detection Limit Page 2 of 7

12065 Lebanon Rd, Mt. Juliet, TN 37122

ESC Lab Sciences
(1-800) 767-5859

www.ESCLabSciences.com



Client Fansteel Wellman Dynamics
Client Project PA4059 Task 02
Lab Number 20170892
Date Reported 12/01/17
L "E-N-C-E-S Date Received 09/25/17
a subsidiary of /oo sty Page Number 30of7
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 20170892-04
Client ID MW-09
Date Sampled 9/19/2017 5:15:00 PM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5% -0.105 +/- 0.127 0.338 pCil 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.514 +/-0.353 0.533 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.060 +/- 0.284 0.430 pCi/l 10/19/17  10/21/17
Uranium-238 ASTM D 3972/DOE U-02* 3.83 +/-0.812 0.206 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.389 +/-0.282 0.235 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 6.84 +/-1.16 0.235 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-05
Client ID MW-10
Date Sampled 9/19/2017 5:20:00 PM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5%* 0.234 +/-0.237 0.373 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 1.44 +/- 0.522 0.626 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.307 +/-0.303 0.376 pCi/l ’ 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 4.44 +/-0.868 0.203 pCi/l 10/31/17 11/10/17 RE
Uranjium-235 ASTM D 3972/DOE U-02* 0.480 +/- 0.301 0.203 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 7.14 +/-1.17 0.203 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-06
Client ID MW-11
Date Sampled 9/21/2017 1:30:00 PM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.126 +/- 0.104 0.312 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.908 +/-0.390 0.516 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.168 +/- 0.153 0.294 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 1.09 +/- 0.403 0.240 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.207 +/- 0.216 0.252 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 0.881 +/- 0.540 0.357 pCi/l 10/31/17 11/10/17 RE
*NELAC Certified Parameter BDL = Below Detection Limit Page 3 of 7

12065 Lebanon Rd, Mt. Juliet, TN 37122

ESC Lab Sciences
(1-800) 767-5859

www.ESCLabSciences.com



Client Fansteel Wellman Dynamics
Client Project PA4059 Task 02
Lab Number 20170892
Date Reported 12/01/17
C-E-S Date Received : 09/25/17
o subsidiary of /s Anshiica! Page Number 40f7
Analytical Report
Method Result DL Units Qual Prep Analysis  Analyst
Date Date
Lab ID 20170892-07
Client ID MW-12
Date Sampled 9/21/2017 11:45:00 AM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.069 +/- 0.131 0.329 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.857 +/-0.401 0.543 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.087 +/- 0.198 0..336 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 5.46 +/- 0967 0.205 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.480 +/- 0.304 0.205 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 9.80 +/- 1.36  0.205 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-08
Client ID MW-13
Date Sampled 9/21/2017 12:00:00 PM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.130 +/- 0.213  0.486 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 1.04 +/-0.492 0.649 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.094 +/- 0.213  0.379 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 0.685 +/- 0.381 0.247 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.212 +/- 0.239 0.247 pCi/l 10/31/17 11/10/17 RE
Uraninm-234 ASTM D 3972/DOE U-02* -0.061 +/- 0.481 0.353 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-09
Client ID MW-14
Date Sampled 9/19/2017 4:10:00 PM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* 0.249 +/- 0.201  0.299 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.848 +/- 0.406 0.560 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.249 +/- 0.227 0.261 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 1.32 +/-0.504 0.227 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.271 +/- 0.266  0.285 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 3.03 +/- 0.888 0.285 pCi/l 10/31/17 11/10/17 RE
*NELAC Certified Parameter BDL = Below Detection Limit Page 4 of 7
ESC Lab Sciences

12065 Lebanon Rd, Mt. Juliet, TN 37122

(1-800) 767-5859

www.ESCLabSciences.com



Client Fansteel Wellman Dynamics
Client Project PA4059 Task 02
Lab Number 20170892
Date Reported 12/01/17
"E-N-C-E-S Date Received 09/25/17
a subsidiory of /g iyl Page Number Sof7
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 20170892-10
Client ID MW-15
Date Sampled 9/19/2017 4:25:00 PM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5%* -0.086 +/- 0.129 0.339 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.141 +/- 0.338 0.592 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* -0.026 +/- 0.220 0.351 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 2.83 +/-0.773 0.252 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.217 +/- 0.244 0.252 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 5.11+/-1.15 0.340 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-11
Client ID MW-16
Date Sampled 9/21/2017 9:55:00 AM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5%* -0.027 +/- 0.208 0.474 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 1.17 +/-0.556 0.717 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.184 +/-0.305 0.413 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 2.30 +/-0.617 0.197 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.160 +/- 0.191 0.197 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 2.63 +/-0.784 0.226 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-12
Client ID MW-17
Date Sampled 9/21/2017 9:20:00 AM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5% 0.005 +/- 0.147 0.309 pCi/l 10/19/17 10/21/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5% 1.26 +/-0.424 0.512 pCi/l 10/19/17 10/21/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.075 +/-0.265 0.392 pCi/l 10/19/17 10/21/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 10.5+/- 142 0.231 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.695 +/- 0.382 0.231 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 143 +/-1.72 0.264 pCi/l 10/31/17 11/10/17 RE
*NELAC Certified Parameter BDL = Below Detection Limit Page 5 of 7
ESC Lab Sciences

12065 Lebanon Rd, Mt. Juliet, TN 37122

(1-800) 767-5859

www.ESCLabSciences.com



Client Fansteel Wellman Dynamics
Client Project PA4059 Task 02
Lab Number 20170892
Date Reported 12/01/17
L-A-B KeclcE-N-C-E-S Date Received 09/25/17
o subsidiory of /' pcs pratyical Page Number 6 of 7
Analytical Report
Method Result DL Units Qual Prep Analysis Analyst
Date Date
Lab ID 20170892-13
Client ID MW-18
Date Sampled 9/21/2017 8:40:00 AM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* 0.062 +/- 0.120 0.215 pCi/l 10/19/17 10/22/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 1.11 +/- 0317 0.392 pCi/l 10/19/17 10/22/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 0.185 +/- 0.156 0.169 pCi/l 10/19/17 10/22/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 0.954 +/-0.414 0.212 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.221 +/- 0.287 0.383 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 1.12 +/- 0.696 0.542 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-14
Client ID MW-19
Date Sampled 9/19/2017 3:45:00 PM
Matrix NPW '
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* 0.832 +/-0.289 0.291 pCi/l 10/19/17 10/22/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 1.98 +/-0.462 0.472 pCinl 10/19/17 10/22/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5* 1.26 +/- 0.356 0.251 pCi/l 10/19/17 10/22/17 RE
Uranium-238 "ASTM D 3972/DOE U-02* 0.531 +/-0.411 0.360 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.174 +/- 0.274 0.360 pCi/l 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* -0.141 +/- 0.573 0.516 pCi/l 10/31/17 11/10/17 RE
Lab ID 20170892-15
Client ID MW-20
Date Sampled 9/19/2017 4:00:00 PM
Matrix NPW
Radiochemical Analyses
Thorium-232 LANL ER200M / DOE 4.5.5* -0.005 +/- 0.118 0.245 pCi/l 10/19/17 10/22/17 RE
Thorium-230 LANL ER200M / DOE 4.5.5* 0.514 +/-0.280 0.411 pCi/l 10/19/17 10/22/17 RE
Thorium-228 LANL ER200M / DOE 4.5.5%* 0.509 +/- 0.240 0.244 pCi/l 10/19/17 10/22/17 RE
Uranium-238 ASTM D 3972/DOE U-02* 0.493 +/-0.333  0.258 pCi/l 10/31/17 11/10/17 RE
Uranium-235 ASTM D 3972/DOE U-02* 0.269 +/- 0.278 0.296 pCinl 10/31/17 11/10/17 RE
Uranium-234 ASTM D 3972/DOE U-02* 0.188 +/- 0.531 0.296 pCi/l 10/31/17 11/10/17 RE
. *NELAC Certified Parameter BDL = Below Detection Limit Page 6 of 7

12065 Lebanon Rd, Mt. Juliet, TN 37122

ESC Lab Sciences
(1-800) 767-5859

www.ESCLabSciences.com



Client Fansteel Wellman Dynamics

Client Project PA4059 Task 02

Lab Number 20170892

Date Reported 12/01/17

"E-N-C-E-S Date Received 09/25/17
a subsidiary of v’gﬁm,m. Page Number 7of7
QC Report
Parameter Blank LCS LCSD DUP RER, NAD MS MSD Batch ID
%REC  %REC RPD RPD or DER %REC  %REC RPD
Thorium-228 0.027 96.8 NC 1.400 86.5 97.9 12.2 T1306
Thorium-228 0.131 103.0 NC 0.849 91.0 839 8.1 T1304
Thorium-230 0.177 110.0 NC 0.416 102.0 113.0 9.9 T1306
Thorium-230 0.036 118.0 NC 0.068 113.0 108.0 0.6 T1304
Thorium-232 -0.011 97.9 NC 0.883 79.4 81.7 29 T1306
Thorium-232 0.178 98.5 NC 0.869 93.6 95.9 2:5 T1304
Uranium-234 0.011 96.3 8.7 0.521 112.0 120.0 6.9 u0727
Uranium-238 0.100 103.0 7.8 0.369 118.0 128.0 8.7 u0727
Lab Approval: / =
Ron Eidson
Director of Radiochemistry .
*NELAC Certified Parameter BDL = Below Detection Limit Page 7 of 7
ESC Lab Sciences

12065 Lebanon Rd, Mt. Juliet, TN 37122 (1-800) 767-5859

www.ESCLabSciences.com
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] Billing information: A Chain of Custody  Page . of £
ansteel Wellman Dynamics Accounts Payable i “’§
1746 Commerce Rd. 1746 Commerce Rd. -
reston, |IA 50801 Creston, IA 50801 e i IR A e
m
Q ___I
Report to: .c.\amé ‘laauuel,.ln. V& Email To: % P 3
s E ryqguNv e 2.Co E %m§%u .
podict Chy/ome 2. Fax sxs.;;sés
oescrpton: O w b Smpling Colectot o o
Faey V127 12221222 TAFK 02 | — -
> 412-722-1244 | PAY0S59 ) T
Collected by (pﬂnt)a-ryla Mg, 115ite/Facility 10 # P.O.# ;
Frrpleel el L mawo ~Coctor
d Rush? (Lab MUST Be Notified) |Quote # %
—___SameDay ____ Five Day =
—_NextDay ___5Day(Rad Only) Date Results Needed =
Imi ___TwoDay ___100Day(Rad Onky) No. _g
Pack onlce N X Y —Three Day of =4
Sample ID Comp/Grab | Matrix * Depth Date Time Catrs _é o
fMW-06 GrealR JGw ﬂ{/h 920p1 | 14:15 2 X
Mw-07 ,l |ew Ny [l2o |2 A
paw-08 oW ) lajeer [uus |2 ¥
Mw-09 oW [/ lapep1 [\1us |2 ¥
[Mw-10 ow \ w1720 |2
Mw-11 oW Udia | 1330 |2 X
Mw-12 jow qai7 1S |2 *
Mw-13 i gu../n RO 3
Mw-14 o q.ng'lm 1640 |2 v
MwW-15 N ew [T g leres (2 el x
* Matrix: emarks:
-Soll AIR-Air F-Filter r pH Temp
-Groundwater B - Bloassay
- WasteWater Flow Other
DW - Drinking Water oy T e
OT - Other, JPS “ﬁﬁw@
Relinquished by : (Signature) Date: Time: Received by: (Signature)
o 22 |5:00

uished by : (Signature)

Date:

Time:

Received by: (Signature)

Relinquished by : (Signature)

Date:

Time:




—

8illing Information: Analysis / Contalner / Preservative Chainof Custody  Page Zeof &t
[ 1 g
Fansteel Wellman Dynamics Accounts Payable g‘is A
1746 Commerce Rd. 1746 Commerce Rd.
|Creston, IA 50801 Creston, IA 50801 " COAYE B C e CL LS
(o]
Reportto: B.chmwed \) ANNVCE , J2 D E Emall To: §
pENN -E +R RVANNVEL: € 2 .Co s “'. mm@&‘.ﬂ
Project City/State o Feeissesics
Description: Qﬂbl h‘&'wu S;'cmg‘uu‘; s 5-—\(4 4 19 g
Client Project Lab Project #
Phone: 641-782-8521 wd
e qia-722- 1222 PA Yos7 . 2
2-222 12 CASK 2 (@)
Collected by (print): Ty leseMeseses T{[Site/Facility ID # P.O.# a
ﬁ ”~. ~ -t é
Col Rush? (Lab MUST Be Notified) | Quote # £
___SameDay ___FiveDay =
__NextDay ___5Day(Rad Only) Date Results Needed =
Immediately ___TwoDay ____ 10 Day(Rad Only) No. _g
Packedonice N Y __ ___Three Day of b=
Sample ID Comp/Grab | Matrix® | Depth Date Time [t '3
[MW-16 oW N 19-247 | 9sS 2
Mw-17 aw 1 la247 (920 2
pw-m pw 9247 | 80 2
(Mw-19 Gw 9-4-\7_|15:Yys | 2
iMw-20 ~ oW [ N[990 [1een |2
isw-01 lew fo) Qﬁ” MPLE | SOBMTT
* Matrix:
|SS-Soll AIR-AiIr F-Fiiter
GW - Groundwater B - Bioassay
'WW - WasteWater

DW - Drinking Water
OT - Other,

S

Rellnq%ﬁd by : (Signature)

a ?-7-{1"\

Recel

ived hv (Slgnature)

Rell‘q«fhbd by : (Signature)

Date:

Time:

Recelved by: (Signature)

Relinquished by : {Signature)

Date:

Time:




SAMPLE LOGIN

Date Received: 9252017 11:50:4 Lab Number: 20170892 Due: 10/23/2017
Sample Client Date Container Container Preserved Custody Seal
Number Sample ID Matrix Sampled Type Size Preservation Upon Receipt Seal Intact
20170892-01 B MW-06 NPW 09/20/17 Plastic 1L HNO3, pH <2 No No
20170892-01 A MW-06 NPW 09/20/17 Plastic 1L HNO3, pH <2 (] No No
Thorium-Isotopic LANL ER200M / DOE 4.5.5*
Uranium-Isotopic ASTM D 3972/DOE U-02*
20170892-02 A MW-07 NPW 09/20/17 Plastic 1L HNO3, pH <2 0 No No
20170892-02 B MW-07 NPW 09/20/17 Plastic 1L HNO3, pH <2 L No No
Thorium-Isotopic LANL ER200M / DOE 4.5.5*
Uranium-Isotopic ASTM D 3972/DOE U-02*
20170892-03 A MW-08 NPW 09/20/17 Plastic 1L HNO3, pH <2 O No No
20170892-03 B MW-08 NPW 09/20/17 Plastic 1L HNO3,pH <2 CJ No No
Thorium-Isotopic LANL ER200M / DOE 4.5.5*
Uranium-Isotopic ASTM D 3972/DOE U-02*
20170892-04 A MW-09 NPW 09/19/17 Plastic 1L HNO3, pH <2 L] No No
20170892-04 B MW-09 NPW 09/19/17 Plastic 1L HNO3,pH <2 L No No
Thorium-Isotopic LANL ER200M / DOE 4.5.5*
Uranium-Isotopic ASTM D 3972/DOE U-02*
20170892-05 A MW-10 NPW 09/19/17 Plastic 1L HNO3, pH <2 No No
20170892-05 B MW-10 NPW 09/19/17 Plastic 1L HNO3, pH <2 3 No No
Thorium-Isotopic LANL ER200M / DOE 4.5.5*
Uranium-Isotopic ASTM D 3972/DOE U-02*
20170892-06 A MW-11 NPW 09/21/17 Plastic 1L HNO3,pH <2 No No
20170892-06 B MW-11 NPW 09/21/17 Plastic 1L HNO3, pH <2 No No
Thorium-Isotopic LANL ER200M / DOE 4.5.5*
Uranium-Isotopic ASTM D 3972/DOE U-02*
20170892-07 B MW-12 NPW 09/21/17 Plastic 1L HNO3,pH <2 No No
20170892-07 A MW-12 NPW 09/21/17 Plastic 1L HNO3, pH <2 No No
Thorium-Isotopic LANL ER200M / DOE 4.5.5*

Uranium-Isotopic

ASTM D 3972/DOE U-02*

Page |



20170892-08 B MW-13

20170892-08 A MW-13
Thorium-Isotopic
Uranium-Isotopic

20170892-09 A MW-14

20170892-09 B MW-14
Thorium-Isotopic
Uranium-Isotopic

20170892-10 A MW-15
20170892-10 B MW-15
Thorium-Isotopic
Uranium-Isotopic

20170892-11 A MW-16

20170892-11 B MW-16
Thorium-Isotopic
Uranium-Isotopic

20170892-12 A MW-17
20170892-12 B MW-17
Thorium-Isatopic

Uranium-Isotopic

20170892-13 A MW-18
20170892-13 B MW-18
Thorium-Isotopic
Uranium-Isotopic

20170892-14 A MW-19

20170892-14 B MW-19
Thorium-Isotopic
Uranium-Isotopic

20170892-15 B MW-20

20170892-15 A MW-20
Thorium-Isotopic
Uranium-Isotopic

NPW
NPW

092117 Plastic
09/21/17 Plastic
LANL ER200M / DOE 4.5.5*

ASTM D 3972/DOE U-02*

09/19/17 Plastic
09/19/17 Plastic
LANL ER200M / DOE 4.5.5*

ASTM D 3972/DOE U-02*

09/19/17 Plastic
09/19/17 Plastic
LANL ER200M / DOE 4.5.5*

ASTM D 3972/DOE U-02*

09/21/17 Plastic
09/21/17 Plastic
LANL ER200M / DOE 4.5.5%

ASTM D 3972/DOE U-02*

09/21/17 Plastic
09/21/17 Plastic
LANL ER200M / DOE 4.5.5*

ASTM D 3972/DOE U-02*

09/21/17 Plastic
09/21/17 Plastic
LANL ER200M / DOE 4.5.5*

ASTM D 3972/DOE U-02*

09/19/17 Plastic
09/19/17 Plastic
LANL ER200M / DOE 4.5.5*

ASTM D 3972/DOE U-02*

09/19/17 Plastic
09/19/17 Plastic
LANL ER200M / DOE 4.5.5*

ASTM D 3972/DOE U-02*

1L
IL

1L
IL

1L
1L

1L
IL

1L
1L

1L
1L

1L
1L

1L
1L

HNO3, pH <2
HNO3, pH <2

HNO3, pH <2
HNO3, pH <2

HNO3, pH <2
HNO3, pH <2

HNO3, pH <2
HNO3, pH <2

HNO3, pH <2
HNO3, pH <2

HNO3,pH <2
HNO3,pH <2

HNO3, pH <2
HNO3, pH <2

HNO3, pH <2
HNO3, pH <2

No

No
No

Ll No
No

- No

No

L No

No
No

No

Page 2
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No
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CONTAINER INSPECTION ]
# Coolers ’2 Custody Seals Broken / Temperature: é 6 Ice Radiation Survey: <300 cpm

SAMPLE INSPECTION : / \/
Sample Seal Broken M Chain of Custody Record Labels in Tact Radiation Survey Complete 7y 1‘14

Anomalles

-

Inspected By: %“ DATE [’: ]’\r /e 7
QAor Designeé/neview: DATE_ 2%/, Lt,/;?’

Sample Custodian Review: DATE

,‘ {—

Project Notes:

Hros# ez,

Page 3



Preeamayicar  ANALY TICAL REPORT

National Center for Testing & Innovation O Ct (®) b er 1 1 " 2 O 1 8

Fansteel Wellman Dyamics - ORL

Sample Delivery Group: L1027871
Samples Received: 09/21/2018
Project Number:

Description: Fansteel-Creston
Report To: Matt Thelen

1746 Commerce Road
Creston, IA 50801

Entire Report Reviewed By:

Donna Eidson
Project Manager
Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be

reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace National
is performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd Mount Juliet, TN 37122 615-758-5858 800-767-5859 www.pacenational.com




.

TABLE OF CONTENTS ONE LAB. NATIONWIDE. ~ 3

Tc: Table of Contents 2

Ss: Sample Summary 3 2Tc

Cn: Case Narrative 4

Sr: Sample Results 5 3SS
MW-8 L1027871-01 5 =
MW-11  L1027871-02 5 it
MW-13 L1027871-03 5 SSr
MW-19 L1027871-04 6
MW-20 L1027871-05 6 "Qc

Qc: Quality Control Summary 7 =
Radiochemistry by Method D3972 7 e
Radiochemistry by Method LANL ER200M 9 ?Ai

Gl: Glossary of Terms 10

Al: Accreditations & Locations 1" °Sc

Sc: Sample Chain of Custody 12

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Fansteel Wellman Dyamics - ORL 11027871 10/1/18 2157 20f14



SAMPLE SUMMARY

Collected by

ONE LAB. NATIONWIDE. 3

Collected date/time

Received date/time

MW-8 L1027871-01 Non-Potable Water RG/TM 09/1118 14:35 09/2118 10:55

Method Batch Dilution  Preparation Analysis Analyst =
date/time date/time 2 Te l

- = “
Radiochemistry by Method D3972 WG1167263 1 09/2518 11:16 09/27/18 15:01 RGT
Radiochemistry by Method LANL ER200M WG1170962 1 09/25118 14:59 09/28/1817:36 RGT 3
Ss

Collected by Collected date/time ~ Received date/time .

MW-11 1L1027871-02 Non-Potable Water RG/T™ 0912118 17:05 09/21118 10:55 Cn

Method Batch Dilution  Preparation Analysis Analyst =
date/time date/time Sr

Radiochemistry by Method D3972 WG1172224 1 10/04/18 09:00 10/08/18 18:03 RGT

Radiochemistry by Method LANL ER200M WG1170962 1 09/25/18 14:59 09/28/18 17:36 RGT SQC
Collected by Collected date/time Received date/time 7

MW-13 11027871-03 Non-Potable Water Re M e L 091211055 ©

Method Batch Dilution  Preparation Analysis Analyst fe ]
date/time date/time | i

Radiochemistry by Method D3972 WG1172224 1 10/04/18 09:00 10/08/18 18:03 RGT =

Radiochemistry by Method LANL ER200M WG1170962 1 09/25/18 14:59 09/28/18 17:36 RGT Sc
Collected by Collected date/time Received date/time

MW-19 L1027871-04 Non-Potable Water G il TR

Method Batch Dilution  Preparation Analysis Analyst

) date/time date/time

Radiochemistry by Method D3972 WG1172224 1 10/04/18 09:00 10/08/18 18:03 RGT

Radiochemistry by Method LANL ER200M WG1170962 1 09/2518 14:59 09/28/1817:36 RGT
Collected by Collected date/time ~ Received date/time

MW-20 L1027871-05 Non-Potable Water RG/TM 09/12/18 19:00 09/21118 10:55

Method Batch Dilution  Preparation Analysis Analyst

) date/time date/time
Radiochemistry by Method D3972 WG1172224 1 10/04/18 09:00 10/08/18 18:03 RGT
Radiochemistry by Method LANL ER200M WG1170962 1 09/25/18 14:59 09/28/18 17:36 RGT
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
Fansteel Wellman Dyamics - ORL 11027871 10/MN18 21.57 3of14



’

CASE NARRATIVE ONELAB.NATIONWIDE. 3

All sample aliquots were received at the correct temperature, in the proper containers, withthe ]
appropriate preservatives, and within method specified holding times, unless qualified or notated within -
the report. Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples Tc
have been corrected for the dilution factor used in the analysis. All radiochemical sample results for
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet
weight was requested by the client. All Method and Batch Quality Control are within established Ss
criteria except where addressed in this case narrative, a non-conformance form or properly qualified
within the sample results. By my digital signature below, | affirm to the best of my knowledge, all
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data
have been identified by the laboratory, and no information or data have been knowingly withheld that

would affect the quality of the data. -
Sr
s "Qc
/ X (C’/“ ki Gl
Donna Eidson ]
Project Manager Al y
"Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
Fansteel Wellman Dyamics - ORL 11027871 10/M18 2157 4 0of 14



MW-8 SAMPLE RESULTS - 01 ONE LAB. NATIONWIDE. 3%
Collected date/time: 09/11/18 14:35 L1027871
Radiochemistry by Method D3972
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCil +/- pCill date / time e
URANIUM-234 6.05 116 0.377 09/27/2018 15:01 WG1167263 Te
URANIUM-235 0.128 0.198 0.254 09/27/2018 15:01 WG1167263
URANIUM-238 5.77 1.03 0.222 09/27/2018 15:01 WG1167263 BSS
(T) URANIUM-232 69.7 30.0-110 09/27/2018 15:01 WG1167263
4
Radiochemistry by Method LANL ER200M Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCi/l +/- pCil date / time
THORIUM-228 -0.303 0.100 0.253 09/28/2018 17:36 WG1170962
THORIUM-230 -0.923 0.244 0.507 09/28/2018 17:36 WG1170962 e Qc
THORIUM-232 -0.246 0.0759 0.314 09/28/2018 17:36 WG1170962
(T) THORIUM-229 88.4 30.0-110 09/28/2018 17:36 WG1170962 =
Gl
MW-11 SAMPLE RESULTS - 02 (5 Al
Collected date/time: 09/12/18 17:05 L1027871 |
Radiochemistry by Method D3972 e
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCi/l +/- pCi/l date / time
URANIUM-234 0.221 0.456 0.209 10/08/2018 18:03 WG1172224
URANIUM-235 0.215 0.225 0.24 10/08/2018 18:03 WG1172224
URANIUM-238 0.645 0.354 0.283 10/08/2018 18:03 WG1172224
(T) URANIUM-232 710 30.0-110 10/08/2018 18:03 WG1172224
Radiochemistry by Method LANL ER200M
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte’ pCill +/- pCi/l date / time ’
THORIUM-228 -0.268 0.115 0.224 09/28/2018 17:36 WG1170962
THORIUM-230 -0.841 0.221 0.414 09/28/2018 17:36 WG1170962
THORIUM-232 -0.157 0.0993 0.25 09/28/2018 17:36 WG1170962
(T) THORIUM-229 104 30.0-110 09/28/2018 17:36 WG1170962
MW-13 SAMPLE RESUETS - O3
Collected date/time: 09/13/18 10:15 L1027871
Radiochemistry by Method D3972
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCifl +/- pCi/l date / time ‘
URANIUM-234 0.354 0.468 0.225 10/08/2018 18:03 WG1172224
URANIUM-235 -0.00550 0.0915 0.197 10/08/2018 18:03 WG1172224
URANIUM-238 0.963 0.404 0.225 10/08/2018 18:03 WG1172224
(T) URANIUM-232 72.8 30.0-110 10/08/2018 18:03 WG1172224
Radiochemistry by Method LANL ER200M
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCill +/- pCi/l date / time
THORIUM-228 -0.129 0.151 0.251 09/28/2018 17:36 WG1170962
THORIUM-230 -0.130 0.336 0.494 09/28/2018 17:36 WG1170962
THORIUM-232 -0.202 0.0848 0.3 09/28/2018 17:36 WG1170962
(T) THORIUM-229 84.9 30.0-110 09/28/2018 17:36 WG1170962
PROJECT: SDG: DATE/TIME: PAGE:
Fansteel Wellman Dyamics - ORL 11027871 10/1/18 2157 5of14



ONE LAB, NATIGNWIDE,

MW-19 SAMPLE RESULTS - 04
Collected date/time: 09/12/18 15:10 L1027871
Radiochemistry by Method D3972
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCi/l +/- pCil date / time
URANIUM-234 -0.362 0.351 0.3 10/08/2018 18:03 WG1172224
URANIUM-235 0.0858 0.174 0.255 10/08/2018 18:03 WG1172224
URANIUM-238 0.241 0.250 0.319 10/08/2018 18:03 WG1172224
(T) URANIUM-232 73.9 30.0-110 10/08/2018 18:03 WG1172224
Radiochemistry by Method LANL ER200M
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCill +/- pCi/l date / time
THORIUM-228 -0.161 0.148 0.262 09/28/2018 17:36 WG1170962
THORIUM-230 -0.852 0.260 0.519 09/28/2018 17:36 WG1170962
THORIUM-232 -0.234 0.0739 0.316 09/28/2018 17:36 WG1170962
(T) THORIUM-229 78.0 30.0-110 09/28/2018 17:36 WG1170962
MW-20 SAMPLE RESULTS - 05
Collected date/time: 09/12/18 19:00 L1027871
Radiochemistry by Method D3972
. Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCil +/- pCill date / time
URANIUM-234 -0.0966 0.437 0.371 10/08/2018 18:03 WG1172224
URANIUM-235 0.0880 0.177 0.259 10/08/2018 18:03 WG1172224
URANIUM-238 0.923 0.421 0.226 10/08/2018 18:03 WG1172224
(T) URANIUM-232 69.7 30.0-110 10/08/2018 18:03 WG1172224
Radiochemistry by Method LANL ER200M
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCi/l +/- pCi/l date / time
THORIUM-228 -0.157 0.152 0.267 09/28/2018 17:36 WG1170962
THORIUM-230 -0.724 0.283 0.527 09/28/2018 17:36 WG1170962
THORIUM-232 -0.191 0.0952 0.322 09/28/2018 17:36 WG1170962
(T) THORIUM-229 82.0 30.0-110 09/28/2018 17:36 WG1170962
PROJECT: SDG: DATE/TIME: PAGE:
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WG1167263 QUALITY CONTROL SUMMARY ONELAB NATIONWIDE. 3 .
Radiochemistry by Method D3972 L1027871-01 5

Method Blank (MB) .:
(MB) R3345972-1 09/27/18 15:01 ? :

MB Result MB Qualifier MB MDA -
Analyte pCifl pCill Te
URANIUM-234 -0.220 0.0582
URANIUM-235 -0.0121 0.0508 3Ss
URANIUM-238 0.0529 0.0508
(T) URANIUM-232 770 m
Cn
L1021902-01 Original Sample (OS) « Duplicate (DUP) , RSr
(0S) L1021902-01 09/27/18 15:01 « (DUP) R3345972-4 09/27/18 15:01
Original Result DUPResult  Dilution DUPRPD ~  DUPRER DU Qualifir DorRPC  DUPRER Limit “Oic
Analyte pCi/l pCill % % pCill
URANIUM-234 1.2 9.91 1 18 0.627 20 3 7 Gl
URANIUM-235 0.702 0.0935 1 153 158 20 3
URANIUM-238 420 474 1 12.2 0.440 20 3 ey
(T) URANIUM-232 77.2 75.8 Al
]
Se
Laboratory Control Sample (LCS)
(LCS) R3345972-2 09/27/18 15:01
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte pCill pCill % %
URANIUM-234 252 240 953 80.0-120
URANIUM-238 245 251 103 80.0-120
(T) URANIUM-232 75.7
L1027871-01 Original Sample (OS) « Matrix Spike (MS)
(0S) L1027871-01 09/27/18 15:01 + (MS) R3345972-3 09/27/18 15:01
Spike Amount  Original Result MS Result MS Rec. Dilution  Rec. Limits MS Qualifier
Analyte pCi/l pCil pCi/l % %
URANIUM-234 101 6.05 107 99.6 1 75.04125
URANIUM-238 98.0 5.77 105 101 1 75.0-125
(T) URANIUM-232 69.7 72.3
ACCOUNT: PROJECT: SDG: DATE, TIME: PAGE:
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WG1172224 QUALITY CONTROL SUMMARY ONE LAB. NATIONWIDE. 3

Radiochemistry by Method D3972 1L1027871-02,03,04,05

Method Blank (MB)
(MB) R3349690-1 10/08/18 18:03 ‘

MB Result MB Qualifier ~ MB MDA Z
Analyte pCill pCifl Tc
URANIUM-234 -0.145 0.0487
URANIUM-235 0.00910 0.0487 3 T
URANIUM-238 -0.00422 0.0557 ‘
(T) URANIUM-232 80.4 7
Cn
L1027871-05 Original Sample (OS) » Duplicate (DUP) ESr
(OS) L1027871-05 10/08/18 18:03 « (DUP) R3349690-4 10/08/18 18:03

Original Result DUPResult  Dilution DUPRPD  DUPRER pup guaiifier  PUPRPP pup RER Limit o
Analyte pCi/l pCill % % pCill
URANIUM-234 -0.0966 -0.316 1 0.000 0.397 20 3 g Gl
URANIUM-235 0.0880 -0.0212 1 200 0.519 20 3
URANIUM-238 0.923 0.956 1 351 0.0558 20 3 —
(T) URANIUM-232 69.7 79.1 Al
'Sc
Laboratory Control Sample (LCS)
(LCS) R3349690-2 10/08/18 18:03
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte pCi/l pCill % %
URANIUM-234 252 26.6 105 80.0-120
URANIUM-238 245 26.7 109 80.0-120
(T) URANIUM-232 74.1
1027871-04 Original Sample (OS) « Matrix Spike (MS)
(0S) L1027871-04 10/08/18 18:03 « (MS) R3349690-3 10/08/18 18:03
Spike Amount  Original Result MS Result MS Rec. Dilution  Rec. Limits MS Qualifier
Analyte pCifl pCi/l pCi/l % %
URANIUM-234 101 -0.362 97.0 96.1 1 75.0-125
URANIUM-238 98.0 0.241 101 103 1 75.0-125
(T) URANIUM-232 73.9 77.2
"
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE: -
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WG1170962

Radiochemistry by Method LANL ER200M

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1027871-01,02,03,04,05

ONE LAB. NATIONWIDE.

(MB) R3347548-1 09/28/18 17:36

MB Result
Analyte pCil
THORIUM-228 -0.0463
THORIUM-230 -0.0933
THORIUM-232 -0.0226
(T) THORIUM-229 84.9

MB Qualifier

MB MDA
pCi/l
0.0431
0.107
0.0633

L1027871-03 Original Sample (OS) « Duplicate (DUP)

ke

Ss

Cn

(OS) L1027871-03 09/28/18 17:36 « (DUP) R3347548-4 09/28/18 17:36

DUP RPD

Sr

Qc

7
Gl

Al

56

Original Result DUP Result Dilution DUP RPD DUP RER DUP Qualifier Limits DUP RER Limit
Analyte pCill pCi/l % % pCill
THORIUM-228 -0.129 -0.139 1 0.000 0.0537 20 3
THORIUM-230 -0.130 -0.874 1 0.000 1.97 20 3
THORIUM-232 -0.202 -0.131 1 0.000 0.606 20 3
(T) THORIUM-229 84.9 92.8
Laboratory Control Sample (LCS)
(LCS) R3347548-2 09/28/18 17:36
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte pCill pCi/l % %
THORIUM-228 2.00 192 96.2 80.0-120
THORIUM-230 1.99 2.24 13 80.0-120
THORIUM-232 2.00 2.03 102 80.0-120
(T) THORIUM-229 912
L1027871-02 Original Sample (OS) « Matrix Spike (MS)
(OS) L1027871-02 09/28/18 17:36 « (MS) R3347548-3 09/28/18 17:36
Spike Amount  Original Result MS Result MS Rec. Dilution  Rec. Limits MS Qualifier
Analyte pCil pCinl pCill % %
THORIUM-228 20.0 -0.268 1 88.6 1 75.0-125
THORIUM-230 19.9 -0.841 203 102 1 75.0-125
THORIUM-232 20.0 -0.157 18.9 943 1 75.0-125
(T) THORIUM-229 104 86.1
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory. This is not
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Abbreviations and Definitions

M

ONE LAB. NATIONWIDE.

MDA
Rec.
RER
RPD
SDG

M

Analyte

Dilution

Limits

Original Sample

Qualifier

Result

Case Narrative (Cn)

Quality Control
Summary (Qc)

Sample Chain of
Custody (Sc)

Sample Results (Sr)

Sample Summary (Ss)

Minimum Detectable Activity.
Recovery.

Replicate Error Ratio.
Relative Percent Difference.
Sample Delivery Group.

Tracer - A radioisotope of known concentration added to a solution of chemically equivalent radioisotopes at a known
concentration to assist in monitoring the yield of the chemical separation.

The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes
reported.

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1is used in this field, the
result reported has already been corrected for this factor.

These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or
duplicated within these ranges.

The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control
sample. The Original Sample may not be included within the reported SDG.

This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL”
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect
or report for this analyte.

A brief discussion about the included sample results, including a discussion of any non-conformances to protocol
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

This section of the report includes the results of the laboratory quality control analyses required by procedure or
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not
being performed on your samples typically, but on laboratory generated material.

This is the document created in the field when your samples were initially collected. This is used to verify the time and
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the
samples from the time of collection until delivery to the laboratory for analysis.

This section of your report will provide the results of all testing performed on your samples. These results are provided
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.
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Qualifier Description
The remainder of this page intentionally left blank, there are no qualifiers applied to this SDG.
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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' ACCREDITATIONS & LOCATIONS

ONE LAB. NATIONWIDE. 3

Pace National is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab is as
accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

*Not all certifications held by the laboratory are applicable to the results reported in the attached report.

* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace National.

IC
State Accreditations
Alabama 40660 Nebraska NE-0S-15-05 i Ss
Alaska 17-026 Nevada TN-03-2002-34
Arizona AZ0612 New Hampshire 2975 "
Arkansas 88-0469 New Jersey-NELAP TNOO2 Cn
California 2932 New Mexico ' n/a
Colorado TN00003 New York 1742 :
Connecticut PH-0197 North Carolina Env375 SE
Florida E87487 North Carolina ' DW21704
Georgia NELAP North Carolina * 41 =
Georgia ' 923 North Dakota R-140 Qc
Idaho TN00003 Ohio-VAP CL0069
lllinois 200008 Oklahoma 9915 &
Indiana C-TN-01 Oregon TN200002 Gl
lowa 364 Pennsylvania 68-02979
Kansas E-10277 Rhode Island LA000356
Kentucky '® 90010 South Carolina 84004
Kentucky 2 16 South Dakota n/a
Louisiana AI30792 Tennessee '* 2006 =
Louisiana ' LA180010 Texas T104704245-17-14 Sc
Maine TN0002 Texas ° LABO152
Maryland 324 Utah TNO0003
Massachusetts M-TN003 Vermont V12006
Michigan 9958 Virginia 460132
Minnesota 047-999-395 Washington C847
Mississippi TN00003 West Virginia 233
Missouri 340 Wisconsin 9980939910
Montana CERT0086 Wyoming A2LA
Third Party Federal Accreditations
A2LA - IS0 17025 1461.01 AIHA-LAP,LLC EMLAP 100789
A2LA - 1S0 17025 ° 1461.02 DOD 1461.01
Canada 1461.01 USDA P330-15-00234
EPA-Crypto TNO0003

! Drinking Water ? Underground Storage Tanks * Aquatic Toxicity *Chemical/Microbiological *Mold © Wastewater

Our Locations

n/a Accreditation not applicable

Pace National has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please contact
our main office. Pace National performs all testing at our central laboratory.
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0. ¥ PA 4059

Rush? (iab MUST Be Notifed) P iy
Surcharges apply - call for pricing, :
Emal?__No _ves [
FAX? _No __Yes of
Comg/Grab | Matrix® | Depth vate e
ow |--- 9/11/2018) 1435 1
Grab GW |--- | 9/12/2018)  17:05 1
Gy‘b ‘w - “ ""y 1"
|Grab ko BB i /12 i 8

* Matrix: SS - Soll GW - Groundwater WW - WasteWater DW - Drinking Water OT - Other

|Date: 9/19/18 Time: 10:00 Immmw
IDate: Time Recewed by (Signature)
IM: Time: ¥
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Pace Analytical National Center for Testing & Innovation

Cooler Receipt Form

Client: e SDG#
‘ Famviul [\l DGl o)
Cooler Received/Opened On: 09/9 /18 Femperature: ,/f:ff'&
i,
Received By: Kelsey Stephenson
.\’iglmhnv:
Receipt Check List NP Yes No
COC Seal Present / Intact? e
COC Signed / Accurate? /’;
Bottles arrive intact? i
Correct bottles used? r
Sufficient volume sent? /
if Applicable
VOA Zero headspace?
Preservation Correct / Checked?




Matt Shacklock

ace Analytical

National Center for Testing & Innovation

Login #:1027871 Client: FANWELLORL Date:9/21 Evaluated by:Kelsey
Non-Conformance (check applicable items)

Sample integrity Chain of Custody Clarification

Parameter({s) past holding

time Login Clarification Needed If Broken Container:

Improper

temperature Chain of custody is incomplete Insufficient packing material around container

Improper container L 3 Insufficient packing material inside

type Please specify Metals requested PRI

Improper i 4

preservation Flease speciy TCLE requasted. Improper handling by carrier (FedEx / UPS / Courier

: : Sample was
Insufficient sample volume. Received additional samples not listed on coc. e

Sample is biphasic.

Sample ids on containers do not match ids on
coc

Container lid not intact

Vials received with headspace. Trip Blank not received. If no Chain of Custody:
Broken container Client did not "X" analysis. Received by:
Broken container: Chain of Custody is missing Date/Time:
Sufficient sample remains Temp./Cont. Rec./pH: .
LCarrier:
Tracking#
Clientinformed by: | | call | [Email [ [voiceMail] | Date: | Time: |

TSR Initials:DE

| Client Contact:

Login Instructions:

Preserve and analyze as usual




